Art. X? -Experiments and Observations on the Sounds of the Heart. By Robert Spittal, Fellow of the Royal College of Physicians, and Physician to the Royal Public Dispensary of Edinburgh.
As there is reason to believe, from the results of the last meeting of the medical section of the British Association, that investigations on that most difficult but interesting subject, the action of the heart, are now engaging the attention of physiologists, I beg, with all deference, to submit the following observations on the sounds of that organ to the consideration of these inquirers; not that they will find in them any thing like decided proof in support of any exclusive theory, but simply because they appear to be of such a nature, as, while they certainly do not throw unnecessary impediments in the way of the inquiry, may lead to more careful and less objectionable methods of investigation; perhaps to the elucidation of certain points on which there is so much difference of opinion; if not, to a certain extent, to the amalgamation of some of these views, so opposite in their nature, and yet so exclusively adopted by their various supporters. In the month of July last, subsequent to some observations, made by the Edinburgh Committee of the British Association, on the action of the heart, in a horse, I took the opportunity of performing the following simple experiments, with the object of ascertaining whether or not a sound resembling either of the sounds of the heart, in health, could be produced by the stroke of that organ against the thorax, and in this manner testing the theory of Magendie, by assuming it as proved that the heart does strike the interior of the thorax during at least one of its movements ; and, at the same time, taking into consideration the purely physical nature of such a phenomenon, and that a similar motion artificially produced in the dead body would most likely not materially modify the results.
Exp. 1.?For this purpose, immediately after the animal had expired, and the heart had ceased to produce like results; two sounds being produced by the apex of the heart treated as described in the former experiments.
Exp. 4.?The abdomen of an adult was opened, as was also the stomach, while the thorax was left untouched. The fingers were now inserted into the oesophagus for the purpose, if possible, of making the heart strike against the anterior walls of the thorax; this, however, only produced an obscure rubbing and slight gurgling sound, from the mixture of mucus and air in the oesophagus, corresponding to the motion of the fingers, but not at all resembling the sounds produced in the other experiments;
and it is much to be doubted whether the heart was made to strike the thorax at all in this experiment. On the pericardium being filled with water, however, by a small opening in the precordial region, it was found easy, by an impulse from below, to make the heart strike against the chest, and produce the two sounds formerly described.
Exp. " he has observed in certain cases that the two sounds of the heart were nearly exactly alike, both as regards length and sound, and that it is in such cases the first which becomes clearer, and not the second which has lost its clearness. It is particularly in these individuals that the double sounds of the heart resemble the play of a machine with valves.11* Recent experimenters have endeavoured to prove, that the normal sounds of the heart are not at all owing to the impulse of the organ against the thorax, but in this they appear to me not to have succeeded. They doubtless have proved satisfactorily that sounds resembling those of the heart have been heard after a portion or the whole of the thoracic parietes had been removed, but not when all sources of sound, which might have resulted from percussion of the heart during its action, had been removed ; and from all the observations I have made on this subject, it does not appear to be a matter of essential importance, that the heart should strike against the thoracic parietes for the production of sound.
We at present confine our observations to the first sound, or that accompanying the impulse. In several of the experiments on dogs already alluded to, it was repeatedly observed, that when the heart was prevented from approaching the thorax by the in-* Op. Cit In this case the heart was not removed from the body. The experiment of M. Bouillaud on the cock, apparently discountenances the idea that percussion of the living heart against the stethoscope is capable of producing a sound like that of the first sound, perceived in ordinary circumstances. He says, that the friction of the heart against the stethoscope produced a single bruit de frotteme?iti impossible to be confounded with the usual tic-tac of the heart.*f* But as no one, so far as I am aware, has advanced the notion that either of the sounds are owing to sounds were distinctly heard through a lobe of the lung, interposed between the heart and the stethoscope."* I have tried the experiment in an artificial manner, by producing percussion on a portion of lung interposed between the stethoscope and the finger, and found a smothered resemblance, as it were, to the sound produced by percussion on the interior of the thorax.
The experiments made with the flexible stethoscope of the Dublin Committee must also be regarded in the same light, for although the instrument might not transmit much of the impulse, it appears to me, that it would as easily transmit any sound resulting from the shock of the heart against its extremity, as any other instrument.
But we may be told that both sounds have been heard when the heart struck against nothing in its motions:?let us consider this point. In the experiment of the Dublin Committee, already noticed, it is stated that the ear was applied very near to, but not touching the heart, and both sounds were distinguish- 
